Abstract: Systemic Lupus Erythematosus is a chronic inflammatory disease with multifactorial etiology. Although clinical manifestations are varied, the skin is an important target-organ, which contributes to the inclusion of skin lesions in 4 out of the 17 new criteria for the diagnosis of the disease, according to the Systemic Lupus International Collaborating Clinics. The cutaneous manifestations of lupus are pleomorphic. Depending on their clinical characteristics, they can be classified into Acute Cutaneous Lupus Erythematosus, Subacute Cutaneous Lupus Erythematosus, Chronic Cutaneous Lupus Erythematosus and Intermittent Cutaneous Lupus Erythematosus. Treatment is based on preventive measures, reversal of inflammation, prevention of damage to target organs and relief of adverse events due to pharmacological therapy. The most commonly used treatment options are topical, systemic and surgical treatment, as well as phototherapy. The correct handling of the cases depends on a careful evaluation of the morphology of the lesions and the patient's general status, always taking into consideration not only the benefits but also the side effects of each therapeutic proposal.
INTRODUCTION
Systemic Lupus Erythematosus (SLE) is a chronic inflammatory disease of multifactorial etiology, which is characterized by the involvement of different organs and systems and by presenting important immunological disorders with autoantibodies. Although it can occur in both sexes, it has a higher incidence in women, mainly around 30 years of age.
1
Although the etiology is poorly defined, it is assumed that different factors together favor the onset of SLE, such as: genetic factors, environmental factors (exposure to ultraviolet rays, viral infections, chemicals, and sexual hormones) and emotional factors. The interaction between these multiple factors is added to the immunoregulatory disarray, loss of immunologic tolerance, development of autoantibodies, deficiency in removal of immune complexes, activation of the complement system and other inflammatory processes that lead to cell and / or tissue injury. 2 Clinical manifestations of SLE are varied and may involve any organ or system, separately or simultaneously, during any period of the disease. 2 The skin is a target organ that is affected by the disease in a variety of ways, so that cutaneous lesions constitute 4 of the 17 new criteria established by the Systemic Lupus International Collaborating Clinics (SLICC) in 2012, for the diagnosis of systemic lupus erythematosus: acute cutaneous lupus, chronic cutaneous lupus, oral ulcers and non-scarring alopecia. 3, 4 The most widely used classification criteria for SLE are those developed by the American College of Rheumatology (ACR) in 1982. 5 The SLICC group undertook a review of these classification criteria for SLE in order to respond to several questions that had emerged since then. 6 According to the SLICC, the patient must meet at least four criteria, including at least one clinical and one immunologic criterion OR he must have biopsy-proven lupus nephritis, in the presence of anti-nuclear and anti-dsDNA. 4 New clinical criteria improved ACR's classification system in several important aspects. In the context of dermatology, we highlight that malar rash and photosensitivity are not regarded as separate items anymore, because they overlap in many respects. A criterion for cutaneous lupus comprehends both the acute and subacute forms, while another separate criterion now encompasses discoid rash and various types of chronic cutaneous lupus not included in the current ACR's classification system. For the proper management of these rules, it is expected that some patients suspected of having SLE will require a dermatological consultation and sometimes even a skin biopsy. Nonscarring alopecia, though not specific for SLE, is included amongst the new criteria, since a good correlation was obtained in the statistical analysis.
4
According to Berbert and Mantese the expression Cutaneous Lupus Erythematosus is applied to patients with lesions produced by lupus erythematosus, whether the disorder is exclusively cutaneous or part of a systemic disease.
7
Involvement of the skin is evident, when you consider that about 80% of patients have some cutaneous manifestation in the course of the disease, and in one-fourth of them, the skin lesions are present at the moment of diagnosis. 8, 9 The current classification of skin lesions is still based on the initial observation made by Gilliam in 1977 , which classified cutaneous manifestations in specific and non-specific.
10
Non-specific lesions include vascular lesions such as Raynaud's Syndrome, thrombophlebitis and periungual telangiectasias.
11,12 Furthermore, diffuse alopecia associated with telogen effluvium during active disease, erythema multiforme and cutaneous calcinosis can be found. Although non-specific lesions are common in lupus erythematous (SLE), they can also be seen in association with specific skin lesions. Non-specific lesions always indicate disease activity, a period during which patients seek the attention of rheumatologists and intensivists. 13 Specific lesions in cutaneous lupus erythematosus (CLE) can be allocated and classified into distinct subtypes that may be interpreted variably by dermatologists and rheumatologists. Lesions are classified according to clinical, immune-serological and histological criteria in Acute Cutaneous Lupus Erythematosus (ACLE), Subacute Cutaneous Lupus Erythematosus (SCLE), Chronic Cutaneous Lupus Erythematosus (CCLE) and Intermittent Cutaneous Lupus Erythematosus (ICLE).
13

CUTANEOUS LESIONS
Keratinocyte apoptosis has been implicated as a key event for the initiation of cutaneous lupus lesions through various apoptotic pathways such as p53, TNFα, Fas/FasL. 14, 15 It is assumed that aberrant keratinocytes could not express proteins that are essential for regulating apoptosis, failing to prevent suninduced apoptosis, for example. Another suggested mechanism is that these keratinocytes could present anomalous major histocompatibility complexes (MHC) or release abnormal cytokines. 14 Acute Cutaneous Lupus Erythematosus (ACLE) may present as the classic butterfly rash, found in the center of the face in its localized form or as a generalized maculopapular exanthema.
11
Typically, patients are critically ill due to systemic lupus erythematosus (SLE) and exhibit underlying manifestations in various organs, as well as the presence of anti-dsDNA antibodies.
13
The typical immunopathological findings of acute lesions are those of dermatitis, without significant hyperkeratosis or epidermic atrophy.
16
Contrasting with Acute Cutaneous Lupus Erythematosus (ACLE) as a cutaneous manifestation of SLE, Subacute Cutaneous Lupus Erythematosus (SCLE) is sometimes interpreted as the limit between strictly cutaneous and systemic disease. The term Subacute Cutaneous Lupus Erythematosus (SCLE) defines a subgroup of SLE patients with well-defined cutaneous and serological features.
13
Clinically, cutaneous manifestations of SCLE are characterized by papulosquamous and annular lesions. In both cases, the skin lesions are similar, appearing as a small erythematous slightly desquamative papule or plaque, although papulosquamous lesions progress and converge, forming psoriasiform plaques often arranged in a reticulated pattern, whereas in the annular lesions, there is a peripheral progression, with erythema and thin desquamation on the edges. 17, 18 It has been noted that the rash is often photosensitive, i.e. triggered or exacerbated by sun exposure. Thus, the lesions are more frequent in exposed areas, such as the torso and arms, although the face is usually spared.
19
Histological examinations reveal the involvement of dermis and epidermis; the annular form does not affect the cutaneous adnexa, unlike the psoriasiform variation. The serologic mark of SCLE is positivity for anti-Ro/SS-A and anti-La/SS-B antibodies in approximately 70% of cases.
19 Even though the presence of anti-Ro/SS-A and anti-La/SS-B antibodies indicate systemic disease, only mild arthralgia and myalgia are clinically found in some cases.
13
Approximately half of the patients with SCLE will develop signs and symptoms of systemic lupus erythematosus (SLE) usually not severe; although the presence of other autoantibodies such as anti-Sm and anti-dsDNA associated with the discovery of lupus activity in internal organs is rare. Studies have shown that around 10-15% of patients presenting SCLE will develop severe clinical manifestations of SLE. 19, 20 Chronic Cutaneous Lupus Erythematosus (CCLE) can be classified into Discoid (LED), Profundus or Panniculitis (LEP) and Tumidus (LET). Unlike other cutaneous presentations, CCLE can result in atrophy of the skin and scars, making an earlier diagnosis and treatment essential to prevent disfiguring damage.
LED is the most common form of cutaneous lesion in lupus.
13 Discoid lesions are characterized as plaques covered with a thin scaly tissue, which extends to the hair follicle. Initially plaques may be hyperpigmented, but they can evolve with depigmentation and progress to deeper cicatricial lesions, which are in most cases permanent. 21 These lesions are painful to the touch.
Histologic examination shows a predominating lymphocytic infiltrate in the dermis-epidermis junction. Unlike the acute and subacute lesions, involvement of cutaneous adnexa and dermal atrophy are frequent findings.
21
The discoid form may remain as an exclusively cutaneous disease, or these patients may progress to the systemic form of the disease, which occurs in five to 10% of cases, especially when lesions are disseminated. 22, 23 LEP, also called lupus panniculitis, affects 1% to 3% of patients with CLE. 24, 25, 26 It is characterized by a localized nodular infiltration in the deep dermis and subcutaneous tissue of proximal extremities, buttocks, face and trunk. These lesions distinctly evolve with deep lipoatrophy and scars; the oldest ones may even calcify. 13 The association of this type of lesion with SLE is rare, and the presence of lymphocytic panniculitis is the predominant histological finding. 27, 28 LET is a rare form of CLE and is characterized by erythematous urticarial papules and plaques with annular or centrifugal presentation on the face, proximal upper extremities and chest.
13,29 Histological findings show perivascular and periadnexal lymphocytic infiltrate and the distinctive presence of mucin. Association with SLE is unusual.
30
Non-specific lesions, however, such as alopecia and urticaria vasculitis, are the ones that predict the clinical activity of systemic disease. 31 The presence of urticarial vasculitis associated with decreased serum levels of C1q suggest a predisposition to the development of renal lesions.
32 Livedo reticularis may appear associated with antiphospholipid antibodies, which occur in 30 to 40% of patients with SLE, worsening the prognosis. 33 Thus, knowing the spectrum of cutaneous manifestations in a patient with SLE is very important, because the analysis of this clinical component, easily accessible to inspection, can provide essential clues to better understanding the case.
8
TREATMENT
The treatment of SLE is based on preventive measures, reversal of inflammation, organ damage prevention and relief of symptoms. The most employed therapeutic tools are immunosuppression, cytotoxic treatment and immunoglobulin therapy.
34
Exposure to ultraviolet radiation and smoking are lifestyle habits related to the emergence and worsening of cutaneous lesions in lupus erythematosus. 24, 35 Sun exposure can be considered one of the main external factors implicated in the pathogenesis of this disease. Some studies have investigated the role of ultraviolet radiation in the immunological events involved in SLE's pathogenesis. Patients should be counseled about the risks of sun exposure and the importance of protection through the use of clothing, accessories, and sunscreen. 36, 37, 38, 39 Sunscreens are chemical agents applied to the skin, in different presentations, which contain in their formulation ingredients capable of interfering with solar radiation, by reflection, dispersion and absorption, thus reducing their harmful effects. 40 Cigarette smoking has been linked to the pathogenesis of lupus. 24 It has been observed that CLE is more prevalent among smokers. 41, 42 Some studies suggest that cigarette smoking increases the activity of the disease, affects the efficiency of antimalarial therapies and has a direct deleterious effect on cutaneous lesions. [43] [44] [45] Smokers have an increased level of epidermal surface molecules, such as intercellular adhesion molecule-1, that are involved both in the development of primary skin lesions, as well as in those induced by ultraviolet light. 46, 47 Smoke activates metalloproteinases, that damage the tissue, and cytokines such as interleukin-6, an important marker of inflammation in lupus. 46, 48 Studies also report the reduction of chloroquine efficacy in smokers, due to the effect of tobacco on cytochrome P450, which enzymatic system is responsible for the metabolism of this drug. 44, 49 In addition, smoking is usually related to other risk factors that may also influence treatment adherence.
50
Pharmacological therapy used in the treatment of LE usually includes corticosteroids, antimalarials and topical or systemic immunosuppressants.
51
Recently, new immunotherapy strategies that act on specific molecules or immune cells have emerged, resulting in lower toxicity and higher selectivity. This is the case of B and/or T-cell depletion therapy and anti-cytokine treatments.
52,53
SYSTEMIC TREATMENT
Antimalarials must be highlighted in the systemic treatment of CLE. 54 Since the 1950s they persist as first-line agents, with response rates between 75-95%, in the treatment of cutaneous lupus erythematosus.
55
Although controlled studies comparing the efficacy of antimalarials (such as chloroquine and hydroxychloroquine) versus placebo and other treatments are scarce, many case reports confirm the therapeutic efficacy of these agents in the treatment of cutaneous lesions in lupus. 55 The most widely used antimalarial agent is hydroxychloroquine sulfate, which is well tolerated, with chloroquine and quinacrine as alternatives.
56
Immunosuppressive drugs play an important role in the treatment of patients which are refractory to antimalarial drugs, and may be used as adjuvants to spare doses of corticosteroids. 57, 58, 59 Methotrexate (MTX) has been found effective in several subtypes of CLE. 57, 58 Recent studies have linked the antiinflammatory properties of MTX to its effects on adenosine, a purine nucleoside that has potent antiinflammatory effects on different target cells. In addition, MTX selectively induces apoptosis in activated and proliferating CD4+ T-cells and has also been shown to inhibit the activity of IL-1. 60 In a study of 43 patients with several subtypes of refractory CLE, low doses of MTX were administered orally or intravenously. Nearly all patients (98%) showed improvement of skin lesions; the greater clinical improvement was observed in patients with SCLE and LED. 58 Thus, MTX is considered as a second-line treatment for patients with CLE refractory to antimalarials, especially those with localized SCLE and LED, or patients who do not tolerate antimalarials. 60 MTX is administered at a dose of 7.5-25mg (0.2 mg/kg) once a week, orally, intravenously, or subcutaneously (by the patient himself).
59
Mycophenolate mofetil (MMF) is a drug that inhibits the proliferation of B and T lymphocytes, involved in the pathogenesis of lupus. 61 Some case reports demonstrated good results with MMF in the treatment of cutaneous lesions that were non-responsive to therapy with antimalarials and other immunosuppressive agents. 62, 63 Recent studies have also shown satisfactory clinical response, with regression of skin lesions after the use of this drug. 64, 65 The adverse events are varied, however gastrointestinal intolerance, leukopenia and infections are noteworthy. There must be a dose adjustment in patients with renal failure, and the use of MMF is not recommended during pregnancy.
66
Retinoids comprise a group of compounds that have structure and function similar to those of vitamin A. Synthetic retinoids (isotretinoin and acitretin) are second-line drugs in the treatment of cutaneous lupus erythematosus, being a therapeutic option in case of failure with antimalarials. 24 Retinoids have been used in cases of subacute and chronic cutaneous lupus erythematosus, achieving more relevant success in patients with discoid lupus. 67 Prolonged treatment with retinoids is restricted due to extensive adverse events, including druginduced hepatitis, hypertriglyceridemia, cutaneous and mucocutaneous dryness, bone changes consistent with diffuse idiopathic skeletal hyperostosis (DISH) and teratogenicity, being mandatory the use of contraceptive methods. Moreover, the careful use of sunscreens is recommended, since retinoids may exacerbate photosensitivity. 68 Dapsone, known for its antimicrobial properties, is also an effective immunomodulatory agent in the treatment of bullous lupus erythematosus, lupus panniculitis, SCLE and possibly LED, due to its effects on neutrophils and possible TNFα modulation. 59, 69 The use of dapsone should only be considered for inflammatory, but not hyperkeratotic, forms of CLE. 59 The dose of dapsone ranges from 25 to 150 mg per day, with the maximum permitted dose being 200 mg. When dapsone is initiated, the dosage is usually 50 mg daily, with increments of 25 mg every subsequent week. 69, 70 Thalidomide is especially effective in deep LE (LEP) and LED. With good clinical response and tolerability, the dose between 50 and 200 mg / day should be reduced to a minimum. This drug's action is explained by its influence on the activity of macrophages and on the modulation of TNF-α expression.
59 Several side effects were linked to the use of thalidomide: constipation, drowsiness, rash, swelling, and xerostomia, however, the most important one is peripheral polyneuropathy.
71 This adverse event may occur early during the first four weeks of treatment and it is not always reversible, making it mandatory to perform neurological monitoring of these patients. 59 Due to its teratogenic risk, thalidomide should only be prescribed for women of childbearing age in cases of refractory CLE and always associated with effective contraceptive measures. 72 In the U.S., thalidomide derivatives are being developed in order to reduce the adverse events spectrum.
59
Clofazimine is a lipophilic agent with antimicrobial, anti-inflammatory and immunosuppressant activities. 73 The most frequent adverse event is a brownish discoloration of the skin and bodily secretions, which is associated with high drug dosage and is reversible. Other adverse events include dry skin, occasional nausea and diarrhea and, in rare cases, eosinophilic enteritis and splenic infarction. 60 In 2005, a randomized, double-blind, controlled study compared clofazimine (100 mg daily) with chloroquine (250 mg daily) in 33 patients with SLE and active cutaneous lesions. After six months, a good response was observed in 12 of 16 patients (75%) in the clofazimine group and 14 out of 17 patients (82.4%) in the cloroquine group. This result suggests that clofazimine and chloroquine are equally effective in the control of cutaneous lesions in patients with SLE. 74 It is recommended that clofazimine should be used only in patients presenting exclusively cutaneous manifestations of the disease, at a dose of 100 mg per day, orally. 60, 74 Rituximab (RTX) is an anti-CD20 monoclonal antibody, that causes a specific depletion of peripheral B-lymphocytes that have transmembrane protein CD20. Through the induction of cellular lysis via antibody-dependent cellular toxicity, RTX significantly decreases the levels of these Blymphocytes in peripheral blood, leading to the remission of cutaneous symptoms in most cases. RTX is ellected as the first choice therapy in patients with severe autoimmune diseases and is indicated in cases that are resistant to conventional treatment.
75 Tanaka et al., in their study, used RTX at 375 mg per square meter of body surface area, in weekly infusions, for two weeks, associated with an initial dose of prednisolone (15-40 mg) to treat five patients with CLE refractory to conventional treatment. They achieved good results, with improvement of clinical manifestations in all patients, maintaining remission of symptoms for up to 20 months.
76
Anti-cytokine therapy has more restricted indications due to the need for further studies. In this category, Llorenteet al. conducted a research with anti-interleukin-10 therapy and observed clinical improvement in a group of six patients, comprehending cutaneous and joint lesions, with a significant reduction in the dose of prednisolone that was associated to the treatment.
77 Anti-tumor necrosis factor alpha (anti-TNFα) therapy with infliximab is still controversial, because literature reports that the administration of this medication to patients with rheumatoid arthritis is associated with the development of anti-dsDNA and, to a lesser extent, to the emergence of clinically active lupus. 52 However, it is known that, in lupus, TNFα levels are elevated, which would justify further research in this area. Aringeret al. demonstrated, through the association of infliximab with azathioprine or methotrexate, that there may be clinical improvement of the disease, despite the detection of anti-dsDNA.
53
Such therapeutic approaches cause adverse effects that, to a greater or lesser extent, lead to immune disorders such as leukopenia, increasing the predisposition to infections and in the long term, to the development of malignancies. Nevertheless, immunosuppressants, antimalarials and immunotherapy have their established uses in the treatment of systemic disease and often lead to the remission of cutaneous lesions.
60
TOPICAL TREATMENT
In some situations, cutaneous lesions are the only manifestations of disease and, considering the risk of adverse events that may be induced by the various drugs employed for systemic treatment, it is difficult to justify their use in such cases.
78 Topical treatment is also recommended when there are resistant or refractory lesions despite the systemic therapy.
79
Topical treatment of skin lesions arising from systemic lupus erythematosus can be accomplished with corticosteroids, macrolide immunomodulators and UVA radiation.
60
The topical application of corticosteroids (CE) can improve cutaneous manifestations related to all types of CLE. 59, 80 They are used in isolated or refractory lesions, since the more chronic ones respond poorly to treatment with topic CE. Corticosteroids may be classified as fluorinated and non-fluorinated. 24 The latter cause more adverse events, such as atrophy, depigmentation, striae, telangiectasia, acne, folliculitis and superinfection by Candida therefore, it is recommended that they should be used for less than two weeks. 81 Because of the known side effects, treatments with EC should run for a limited time and rather intermittently. Depending on the affected area, topical applications for a few days to several weeks, followed by reduction in frequency and treatment pauses, can help minimize the risks of local adverse reactions. 47 The choice of CE's class must be made considering the body area that is affected and the skin lesion's activity. For example: in the face, a brief application of mild to moderately potent CE, such as methylprednisolone; on the trunk and extremities, moderately potent CE, such as mometasone furoate, betamethasone valerate and triamcinolone; on the scalp, palms of hands and soles of feet, superpotent CE as clobetasol. In areas with hair, CE may be used as solution, lotion or foam.
47
Due to the adverse events triggered by repeated or long-term use of corticosteroids, macrolide immunomodulators were introduced. They act on Tlymphocytes, hindering the transcription of interleukin-2 (IL-2) and other cytokines, through the inhibition of the calcineurin system. 65, 82, 83 Its efficacy in topical treatments is similar to or better than that of corticosteroids, especially in facial lesions or in children, situations in which only less potent corticosteroids may be employed.
84
Topical immunomodulators have many advantages because they produce less systemic adverse events -as a consequence of their lower bioavailability -and also local ones -since they do not affect endothelial cells and skin fibroblasts -besides being an alternative therapy for patients with lesions that do not respond to available conventional treatments. 13, 85 Some adverse events associated with the use of these drugs are: burning, redness, itching and folliculitis. 86 However, the intensity of these reactions tend to be reduced with regular use of the medication. 79 Recently, two inhibitors of the calcineurin system became available for topical use: tacrolimus (0.03% and 0.1% ointment) and pimecrolimus (1% cream). 13 Several studies have addressed the use of calcineurin inhibitors in dermatology, and reported positive outcomes on autoimmune skin diseases. 65, 83, 87 While cutaneous lesions of SLE usually respond well to treatment, only minor effects are observed in SCLE. For LEDs, the results are even less convincing, since hyperkeratosis will hinder the penetration of the drug into the skin. However, the need for more clinical studies on the use of calcineurin inhibitors is a consensus amongst researchers.
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PHOTOTHERAPY
The main action of phototherapy with UVA radiation is to induce leukocyte apoptosis, especially on B-lymphocytes. 88, 89 This type of radiation decreases the amount of cells secreting IFN-γ -a key substance involved in the pathogenesis of SLE -thereby reducing the symptoms of the disease. 90 McGreath et al. reported encouraging results in patients with SLE treated with a fraction of UVA light spectrum's wavelength (340 to 400nm), called UVA-1. In these patients, there was a significant improvement in symptoms.
91 Furthermore, Polderman et al. and Szegedi et al. demonstrated positive results with UVA-1 in the treatment of patients with cutaneous lesions from SLE, thus claiming this to be an effective adjuvant therapy. 88, 90 Caution is recommended in the treatment with UVA-1 radiation, on account of the extensively studied deleterious effects of ultraviolet radiation on cutaneous lupus. 92, 93, 94 Regarding phototherapy, its consequences to human health can be beneficial but also adverse. This form of therapy can promote protection against polymorphic light eruption and immune diseases mediated by T cells, as well as cause skin cancer, trigger cutaneous lupus erythematosus and infectious diseases. However, due to its high cost, this treatment option should be restricted to patients with cutaneous lupus erythematosus who are resistant to standard therapies.
95
SURGICAL TREATMENT
Cosmetic surgery treatments are of limited value in chronic scar lesions, especially given the risk of disease exacerbation -Koebner phenomenonsecondary to invasive procedures. 96, 97 However, studies have shown that methods such as dermabrasion, hair transplant or autologous fat transplant were safe when performed in non-inflamed areas and in patients with controlled disease.
98
OTHERS
Recent advances in biotechnology have lead to the development of novel systemic agents, but randomized controlled trials are still needed to approve new strategies for the treatment of CLE.
99
CONCLUSION
Cutaneous lesions are the most frequent manifestations of systemic lupus erythematosus. They are important for providing information about the diagnosis and prognosis of the disease.
Lately, there has been a quest for topical treatment alternatives, especially when there is little systemic damage and the main manifestation of the disease is cutaneous involvement. Thus, new topical therapies for cutaneous lupus have emerged every day. Most recently, biologic agents, some widely used in the treatment of autoimmune diseases and other still under investigation, appear to have a promising role in the treatment of refractory cases. However, further studies confirming the therapeutic efficacy of these medications to treat cutaneous lupus are still needed. This represents a new approach in the treatment of CLE, since these drugs are effective in the desired site of action and have the advantage of not causing the inconvenient systemic manifestations.
Histopathological and morphological alterations in cutaneous lupus are diverse, thus deserving attention in the clinical management and the choice of the most effective therapy, while taking into consideration their spectrum of adverse events.q
